We recall the concepts of {α, ξ }-contractive and α-admissible mappings on complete metric spaces to state related fixed point theorems. In this paper, we obtain some fixed point results for {α, ξ }-expansive locally contractive mappings in complete metric spaces. The contractiveness of the mapping is only on a closed ball instead of the whole space. Our results unify, generalize, and complement various well-known comparable results in the literature. MSC: 46S40; 47H10; 54H25
(ii) either F is continuous or for any sequence {x n } in X with α(x n , x n+ ) ≥ , for all n ∈ N ∪ {} and x n → x as n → +∞, we have α(x n , x) ≥ , for all n ∈ N ∪ {}. Then F has a fixed point. 
∞ n= ξ n (t) < +∞ for all t > , where ξ n is the nth iterate of ξ ;
(ii) ξ (t) < t for all t > ;
Remark  If F : X → X is an expansion mapping, then F is an (α-ξ )-expansive mapping, where α(x, y) = , for all x, y ∈ X, and ξ (t) = kt, for all t ≥  and for some k ∈ [, ). 
for all x, y ∈ X. Suppose the following assertions hold:
Definition  A function F which is α-admissible and satisfying inequality (.) is called an (α-ξ )-expansive contractive mapping.
For more details as regards (α-ψ) fixed point theory we refer the reader to [-].
In this paper, we use the concept of α-admissible to study fixed point theorems for expansive mappings satisfying {α, ξ }-contractive conditions in a complete metric spaces. We also provide a non-trivial example to support our main result.
Main result
In the following main result, we prove the existence of the fixed point of the mapping satisfying an (α, ξ )-contractive condition on the closed ball. Also it is crucial in the sense that it requires the contractiveness of the mapping only on the closed ball instead of the whole space.
Definition  Let (X, d) be a complete metric space and F : X → X be given mappings. We say that F is an {α, ξ }-expansive locally contractive mapping if there exists x  ∈ X, r >  and the functions ξ ∈ χ and α :
Theorem  Let (X, d) be a complete metric space and F : X → X be an {α, ξ }-expansive locally contractive and bijective mapping such that
Suppose that the following assertions hold:
α(x n , x n+ ) ≥ , for all n ∈ N ∪ {}, and we have
Proof Let x  be an arbitrary point in X. Define the sequence {x n } as follows:
Using the same argument, we obtain α(x n , x n+ ) ≥  for all n ∈ N ∪ {}. Let us show that x n ∈ B(x  , r) for all n ∈ N. Using inequality (.), we get
It follows that x  ∈ (B(x  , r)). Let x  , . . . , x j ∈ B(x  , r), for some j ∈ N. Now we prove that
Hence x n ∈ B(x  , r) and x n = Fx n+ , for all n ∈ N ∪ {}. From the inequality (.), we have
for all n ∈ N ∪ {}. Now let ε >  and let n(ε) ∈ N such that
Then for n, m ∈ N with m > n > n(ε) and using the triangular inequality, we obtain
Thus we have proved that {x n } is a Cauchy sequence in B(x  , r). Since (X, d) is a complete space, there exists x * ∈ B(x  , r) such that x n → x * . From the continuity of F, it follows that
x n- = Fx n → Fx * as n → +∞. By the uniqueness of the limit, we get x * = Fx * , that is, x * is a fixed point of F. As {x n } is a sequence in X such that x n → x * and α(x n , x n+ ) ≥ , for all
Utilizing the inequalities (.), (.), and the triangular inequality, we obtain
As n → ∞, we can get d(F - x * , x * ) =  by using the continuity of ξ . Therefore 
We prove that all the conditions of our main Theorem  are satisfied, only for x, y ∈ B(x  , r). Now we prove that F - is α-admissible. Let x, y ∈ X such that α(x, y) ≥ .
This implies that x ≥  and y ≥ . By the definitions of F - and α, by construction
. Then by construction we have
Notice that F has fixed point . Now we prove that the contractive condition is not satisfied for x, y / ∈ B(x  , r). We suppose x =   and y = , then
Now, to discuss the uniqueness of the fixed point deduced in Theorem , let us consider the following condition:
(P): For all u, v ∈ B(x  , r), there exists w ∈ B(x  , r) such that α(u, w) ≥  and α(v, w) ≥ . Then we get the following theorem.
Theorem  Consider the same hypotheses of Theorem , together with condition (P).

Then the obtained fixed point of F is unique.
Proof From Theorem , the set of fixed points of F is non-empty. If u and v are two fixed points of F, that is, Fu = u and Fv = v, then we can show that u = v. From the condition (P), there exists w ∈ B(x  , r) such that α(u, w) ≥  and α(v, w) ≥ . As F - is α-admissible, so we get
for all n ∈ N ∪ {}. Therefore, by repeatedly applying the α-admissible property of
for all n ∈ N ∪ {}. Using the inequalities (.) and (.) and (.), we obtain
for all n ∈ N ∪ {}. Repeating the above inequality, we get
for all n ∈ N ∪ {}. Thus we have F -n w → u as n → +∞. Using a similar technique to the above method, we obtain F -n w → v as n → +∞. Now, the uniqueness of the limit of F -n w gives u = v. Hence the proof is completed. Now, we have the following result.
Theorem  Let (X, d) be a complete metric space and let F : X → X be a bijective mapping. Suppose there exist functions ξ ∈ χ and α :
where
Then there exists a point x
* in X such that x * = Fx * .
Proof Let us define the sequence {x n } in X by
then n, x n is a fixed point of F from the definition of {x n }. Without loss of generality, we may assume that x n = x n+ for each n ∈ N ∪ {}. It is given that α(
Recalling that the F - is α-admissible, we have
Using mathematical induction, we obtain
for all n ∈ N ∪ {}. Now, by (.) with x = x n and y = x n+ , we obtain
, then we get a contradiction to the fact that
for all n ∈ N ∪ {}. Therefore, by repetition of the above inequality, we have
n(ε) and use the triangular inequality; we obtain
Thus we proved that {x n } is a Cauchy sequence in X. As (X, d) is a complete metric space, there exists x * ∈ X such that x n → x * . Suppose F is continuous, it follows that x n- = Fx n → Fx * as n → +∞. By the uniqueness of the limit, we get x * = Fx * , that is, x * is a fixed point of F, since {x n } is a sequence in X such that x n → x * and α(x n , x n+ ) ≥  for all n ∈ N ∪ {}.
So from the hypotheses, we have
for all n ∈ N ∪ {}. Utilizing the inequalities (.), (.), and the triangular inequality, we obtain
In any case, by taking the limit as n → ∞, we get d(F - x * , x * ) = . Therefore F - x * = x * .
Thus, Fx * = F(F - x * ) = (FF - )x * = x * . Hence, F has a fixed point in X.
Remark  The function F may have more than one fixed point.
Finally, we prove a Suzuki type-fixed point result for expansive mappings in which the continuity of the mapping is needed. However, it is still unknown whether the continuity is a necessary condition or not. 
Theorem 
